INTRODUCTION
Dentist has high risk in getting infectious disease from patient whom he or she takes care of. The biggest risk for health care workers who get direct contact with blood and body fluids is the transmission of Hepatitis B (HBV) and Human Immunodeficiency Virus or HIV.
1 This infection transmission could happen through direct or indirect contact via contaminated tools or surfaces. 2 Hand is an important source of microorganism spreading 3 , Hand hygiene is an important personal hygiene way for each individual, especially for health care workers in medicine and dental field.
That becomes a primary preventive procedure for disease-spreading. 3 Staphylococcus epidermidis is normal organism in human skin, respiratory tract and gastrointestinal tract. These bacteria could cause disease which related with implant and prosthetic device used especially in babies, geriatric and immunocompromised patients.
4
Staphylococcus epidermidis could cause serious infection if it gets into epidermis and mucous during hospitalization.
5
A method which has been proved came in useful in controlling nosocomial infection is increasing health care workers' knowledge about Universal Precautions, which is a controlling way to minimize blood and body fluid exposures from all patients, without bother about their infection status. The foundation of universal precaution is right hand-washing, use of personal protector, disinfection and prevention of needle-stick injury, in order to avoid microorganism transmission in blood and body fluids.
6
Cation detergent, which represented by quaternary ammonium (e.g. benzalkonium chloride) for years, used as solution in cold sterilization process.
7 Cation detergent could decrease surface voltage and impair bacterial cell membrane.
8
Quaternary ammonium compound works more effective on Gram-positive bacteria rather than Gram-negative bacteria. This compound is bactericidal by bacterial enzyme inactivation, protein denaturation and bacterial cell membrane impairment.
9,10 Quats also has fungicidal, amoebocidal and virucidal effects in fighting enveloped virus.
11 Quaternary ammonium used as antiseptic for skin and disinfectant. Ethylenediaminetetra-acetic acid (EDTA) is an efficient in vitro chelator for bivalent and trivalent metal.
13 (Katzung, 2004) . EDTA could be used to prevent agglutination. EDTA was largely used as chemical rather than drug.
14 (Meyers, et al., 1974) .
EDTA has an important role in various antibacterial activities fighting Gram-negative bacteria but not for Gram-positive bacteria. EDTA caused increasing in permeability of cell outer layer from Gram-negative bacteria.
15

METHODS
This research was performed based on laboratory examination method i.e. by testing effectiveness of combination of quaternary ammonium compound with EDTA in inhibiting growth or killing Staphylococcus epidermidis by determining minimum inhibitory concentration.
This research was conducted in microbiology laboratory in Dentistry Faculty of Padjadjaran University from April till July 2007.
Experiment bacteria used were isolated from hands of five university student from Dentistry Faculty of Universitas Padjadjaran in the following way: after operator finished giving treatment to patient, research subjects' hand were washed by correct hand-washing technique by using 100 ml of aquadest, then the rinsed water were put in sterile Petri dish. These rinsed aquadest used as research object which immediately need to be taken as many as 0,1 ml then cultivated and spread evenly in Blood Gelatin Plate (BGP) using loop. Proliferated BGP were hatched in incubator for 24 hours in 37 o C. Identification of experiment bacteria was conducted based on characteristic and morphology of bacteria colony which grow in BGP i.e. colony which has round shape, dome-shaped, white-colored, and do not lyses the blood. After that, the Gram stained is being conducted then microscopic examination is performed.
After After that, serial dilution was performed in order to know the minimum inhibitory concentration (MIC) of combination of quaternary ammonium compound with EDTA towards experiment bacteria
RESULT AND DISCUSSION
Colony which suspected to be Staphylococcus genes has characteristic of round-shaped, soft, protrude, grey to white-colored and do not lyses blood. Gram-stained result on bacteria which has Staphylococcus colony characteristic showed illustration of coccus shaped, purple-colored (Gram-positive characteristic), arranged in unorganized groups like grapefruit with diameter about 1 µm.
Biochemical test like catalysation test resulted in formation of air bubble the moment that bacterial suspension is being dropped with H 2 O 2 3% solution. Staphylococcus produces catalysation, which could change hydrogen peroxide into water and oxygen.
4
Coagulation test using blood serum did not show any coagulation in suspension, so that it is called negative coagulation.
Sensitivity test towards Novobiocin showed an inhibitory area around the Novobiocin disc in about 18 mm, which showed that the bacteria are sensitive towards Novobiocin. Based on the result obtained, that colony could be identified as Staphylococcus epidermidis.
Result of sector cultivation in serial dilution on BGP from each concentration resulted that 60% of the bacteria growth with minimal number started on the third pipe which is in concentration 1/4000 (Tab.1).
Observation result on sector cultivation showed that there was an influence in concentration difference of combination quaternary ammonium compound with EDTA towards bacterial growth in sector. The smaller the concentration of combination from quaternary ammonium compound with EDTA, then the bacterial growth is higher. Rate of concentration is inversely proportional with bacterial growth.
Obtained MHC was very low, which means that combination of quaternary ammonium compound with EDTA is a fine disinfectant. Other than that, combination of quaternary ammonium compound with EDTA is also more economic.
Cell wall of Staphylococcus formed by peptidoglycan and teicoat acid. These two materials act as effective barrier for antiseptic and disinfectant entries. Substance with high molecule weight could destruct cell wall on Staphylococcus genes and vegetative Bacillus spp. These things which cause the bacteria become sensitive to various antimicrobial included quaternary ammonium and chlorhexidine.
16
The antibacterial function of quaternary ammonium compound related with its surface activities. Hydrophobic alkyl chain benefit the contact with bacteria cell wall which is lypophilic, due to membrane permeability changes, essential cell content could also come out.
17
EDTA could cause lypopolysacharide to come out from Pseudomonas aeruginosa cell wall. EDTA could also inhibit biofilm formation in bacteria.
18
EDTA has the ability to bind calcium, magnesium and some other metal ion so that they could neutralize water from the intruder substance. These things made possible for quaternary ammonium compound to work more effectively.
19
Quaternary ammonium compound binds with phospholipids on bacteria cell membrane the react with the hydrophobic bacteria cell membrane. In low concentration (MIC), interaction with bacteria cell membrane could cause increasing of surface voltage and decreasing of membrane fluidity in such a way that the membrane lost its osmoregulation and physiology function. In higher concentration, quaternary ammonium destruct cell with cell membrane dissolved, which caused leak out of all content in bacteria cell.
20
Concentration of the same used solution combination of quaternary ammonium compound with EDTA increased efficiency in fighting Gramnegative and Gram-positive bacteria if compared to EDTA-using, dan still work effectively in hard water.
18
CONCLUSION
Based on research result, we can conclude that: Combination of quaternary ammonium compound with EDTA has antibacterial capacity toward Staphylococcus epidermidis, Minimum Inhibitory Concentration (MIC) for combination of quaternary ammonium compound with EDTA towards Staphylococcus epidermidis is 1/4000.
SUGGESTION
Further research need to be conducted to learn about antibacterial effect of combination of quaternary ammonium compound with EDTA towards more Staphylococcus epidermidis and other bacteria sample, especially hand bacteria which could cause nosocomial infection. Used solution concentration suggested for clinical application for hand-washing is 4x MIC value, which is in 1/1000 concentration.
